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(54) AFTER-EQUALIZATION SELECTION SYNTHETIC DIVERSITY RECEIVING SYSTEM 

(57)Abstract: 

PURPOSE: To prevent a synchronizing step-out and a 
random selection error by selecting the output decision 
value of the equalizer of a branch where the average 
change error is minimized and then updating the tap gain 
coefficients of all equalizers by the recalculated 
equalization error. 

CONSTITUTION: The high frequency signals received by 
the branches I and II are supplied to the equalizers 14 
and 24 as the base band signals 13 and 23 through the 
receiver circuits 12 and 22. Meanwhile the equalization 
errors 15 and 25 of both equalizers 14 and 24 are 
supplied to the equalization error average value detector 
circuits 16 and 26 respectively. Then the average value 
of equalization errors equivalent to past N symbols 
including an equalization point is calculated, and the 
branch of smaller average equalization error is selected 
by an equalization error comparator 31. Based on this 
selection deciding value, the equalization errors of the 
decision feed back type equalizers 14 and 24 are 

recalculated by the equalization error recalculating parts 101 and 201 respectively and fed back 
to both equalizers 14 and 24. then the tap gain coefficients of the equalizers 14 and 24 are 
updated by those recalculated equalization errors. Thus the synchronizing step-out due to the 
integration of equalization errors can be evaded. 



1 



jrfn-W Lj re- 



fill 



< 
< 

LU 
CD 



LEGAL STATUS 

[Date of request for examination] 19.09.1995 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 2649766 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAVqaGNsDA406216816... 2005/08/30 



09)B*H«iWf (J P) (12) ^ ^ Jj5p =f & # (A) (U)1»affl*»IHra 

#18^6-216816 



(5i)inta.* mm^ Jrftmm& j % f i &im&»ft 

H 0 4B 7/08 D 4229-5K 

7/005 8226-5K 



m&m* *MN* RH^KOlkl FD (i9l) 





If 11^5-23441 


(71)&glA 


000001214 










(22)tBHB 


¥^5^(1993) 1 J320B 




mS*Sr^ESSrW 2TI3#2§ 








5JII NflE 








****r«KB*r»-TB3#2*J ESgg 
























^m«5«f?&EffiSf?&-T13#2^ Big 














(74)ttSA 





(57) 

[AMI] <WfcSH«l?^fiSy-f^-^^*fi*SC«:*n,» 
j<- is* £ jSffl-T h C t (C <fc 0 £ 0 4 ^ > ^ AjMtRie 0 



3 



2 



t*&EI& J. 



28 ai(0 



202 



MO 



1 

1- *> hffifS. 3 tl Z> 7 > f 1- ¥ A * - is f 9 

* ffl i » x ±x omsmmsm t^orni m&znft io 
mu. ±x<DsnwmMmsimtm<Dz yzfmwMSKom. 

[0 00 1 ] 

A-£>. y*;ufligjlfi*>;*^A. ?4is*)l>&W>W 
itMilfi y^f A3?© JL-^iift •> * f - a cc 

l> 6 n 6 jS !R^RS # -f /< - J- s ft # Sic H T & 4> © x 

[0 00 2] 

i^Bd^jift^x^Ao^^y^^Hb^fiPiSiaSK:* 

a*©? 5 -/ isZ)\>fm®mtm-fz>w9L. 
mmit&ntttitixi,**. m&. AmR<D7 : 4V>z>i>& 
mmimis?.7-&tLx, mn&m&&&4 2kb PS <t^ 30 
jig©^XT-A*5<tf3*)if e.hti,>5*i. ^*«e 

[0 00 3] iC^-C, C©<fc^ftE^r-< i^£;M£ 
aJjjlfi^x-f-ATti. i^±^ffii jiff ^ ^ t- A^W© U -C 

i'iC J: £ ff-^ra^S^H i f •Sis 0 mft&^itt)** 
SttMHift*. CCt, m^©U-f 'J-^i-^y 40 
icj: U-<^©g|%jA^C>FtT^>Ptai^JBi L-r 

-e©Sff ft-^5riStR* £ t > B^fiKT S C £ K: 

<*: o sit *?f$£3fc#-r f -f /<- 5^s«#sta« w 

* - ^ > yjiftS8©B#^lS^©2»Ic;g?rffl^[©il 

^m^'^ii-r^fij^ji^fbSAsw^:. I3^$nt so 



16 8 16 

2 

CtiZXlc. ±MZZ^<D&mm*:®.?f'&tttc 

- ^ 9 &m tfi ffiR 3 tl X t, . 
[0004] 0 3B£fi woimMcxoy 

©t»fisa*«o-c*jo. ^^>^i (id, 

II (2 1 ) ©2o©r>f-T-^'^>^CC>PtL-CS^!4Al 

osiiB i (i2). ii ( i 3 ) . Rvmm I ( 1 

4). Il(24)£i8:gU ?"7>^IKteW5[|^0 

srau^fcfcffi-s-ssftu^uiftasi (io3)© 

tU^jR, ( 1 0 4) i^^^^IItCfcW^ff^^fiU 
•<JU«r«im-rSS(iU'^U^tUSIgII (2 0 3) ©UB* 
R, (2 0 4) i«S(tU'<Jl'J:bl8S5 4«:*it>"Ctt« 

U Sff U'<;u©^#t,^7>5 1 ©^bsm^©*<Mfii 
5r-/7>^atRH3 3CC«t0il!RL./c^. fij^-*^ 
?iJ3 4<bUrm^-rS^-C*^„ L*>Lft*S6. JS^ 

WH*»*-r«*ffii Lr«ffi3fL4 - 1 1 1 5 4 2-st© 
-i^^ffiJ ©Sff«g©#fSft ; &S4ic > S/c§fi^ 

[0005] @4Kfei>r, ^-f^-j/fs^aa?' 

I (11). ^5>5^II (21) O2o©7>7- 

7-^7>5 1 tc>pturs^}ibS:©^:ffiHls§i (12). n 

(13), &£>*3§Kbg§ I (14). II ( 2 4 ) 
nrteO. ^^>5 L i ccfcw&^bS 1 (i4)CDf{b 
iSe, ( t ) (15) ©«BRS^>^{cHS¥^fil* 
*»-5«{b»S¥^i81ftlH|5I» 1(16) Offl*'<- E 
l ( 1 7) i^5>^IlCCfcWS^bgII (24) (Dm 
fbie^e , ( t ) (25) CD«Sl-»^KCl5TOI 
*#»*Wt«a¥i$ifWftHiiai»n (2 6) ©W*^- 
E, (2 7) i*^{bi®^i:bf5ll3 1 tcte^-ctb$5L. 

jiJ3 4 1 urt±j^-r^^;-c*-5„ 

[0 00 6 ] @5{Cts^-C. 4«S«SS«fbS« 

JUi?4 3 tttlh<omt)3 8, 4 4^S0^*>-tf-SJ]nSL 
S3 9. JJDHSHWJ4 0?r*iM-rSflSS4 1 . *IJSS 
4 2 £ Annual 4 0 i©ft*«a-J-4tHbSa£tft 
tbIHS84 5 . ttbftC«{UR£5 7 ^rffl^r $ ^*J»* 

fe 0 . 9<bK£ 5 7 £ffll>T 5? v 7W«:gtfL,, MSr 
$ ^Ji5 2.5 3 5;ffit>T7 ^ - * 9- ^ 



(3) 

3 

>\>% 4 3M7 * - fy a 3 7 ©f v V'&W. 

ffl^mzmt-r&ctwczz. ceo t*n><—^j-ti 
mi <D<fc^(c mm&<ow-i%m*m^x-7?^9-zm 
iRL, ^(omiR^^^^comitmtii^xommm^r- h 

S^J £ I, T^JiXT&C £«:£*). fT^L/cgft U^UK: 
<fc 0 7? >f-%ii!R-r ^b^jliR^S^^-i^S 
ft ^©RBgl.'SSrft??* L/. ^ -< /< - : ^ ?S»*CC J; S*« 

[0 00 7 ] 10 

miR-&f& VAX- is ^(t^CCte v =H>m 

ccour^-r. fc/cL, mm<o-tcib77>?-mz2*t 

U T DMA (Time Division Mult 
iple Access: mftH&Tcfflft) ttZZMn 

ilS. T DMA 1 7 L — A«. JDEfcKDfi^Jfc 

fcJUKffia) £. *»I©fi^3fi5iJ* 20 

[0 00 8] i6(Cte^t. X-7>^I. X-7>^II© 

f#oawfc»». &«izMd li. d 2 i vttiEnicmf- 

0TI,>£#, EPtlJd 1 2. d 2 2-r«-7i-^>^c0; 
{tr;U3 >; XA#s|fcffcim£&* ££###>£. c c 
&©*§£■. c 1 2©Klffl-C«. zfv^^T-iKOmimtm 

/c#>CC. >^3^£Mfflir&C£k:.=fc-2>jSiRg| 
9 (,>■&£: £##*>£. Wfc. ETicl3 (d2 

2) rttpjX7>*£fcl^^mi£ecbTl>£fctf> 

[0009] ccr, iwa ofc¥^{b»£*tfct&i/T 

©HflMcfcO. *S^7>^*^o*iJ5@SjiS!^bS© 

«wfctttfj©ttse<s*w. afti^5>^*«j#o«3e»ji 40 

>?©4>^«£:)§MM^bS©ttfiBt;t. ix^>^-c^ 

©&©t-£><3, ^-{A-->^iM*Sfflt5ciK: 

^mm&zmm-? & c £tc«fc 0 ?# e>ns/cw©4>©r u 
*»«c< . ^-r^'-^^§ft^=&*iJS!i§SM^ba(ca 

5£«t,>xXj:C>„ 

[0010] #*mb©bkh*. mtmmfo&mc jzzm 50 



16 8 16 

4 

[0 0 1 1 3 

[s$H£fi¥ifc-f 4fc«>©*R3 c©ew^jifs-r^/ci6 
^7'7>?©^{bstti*#ij^fii ; £ji^. ^fis-rstwta 

T£T ©$J3@SHSi«MkS©«{ btS££*SftJ? L . £T 
©W3©»«S9{ba©f f ^»ffi»©E*r*?*f1*0 

[0012] 

[*«©J!Sffl3 H7tt. *IH8K:j:iWfcK*im«Sa 

wttomtR&tii tux-is ?&mtt<Dmtm&.<ffik * 

[0013] 0ic*jt,^-C. ST. d 3 1 . d41t 
&i. 7*7>f I, II©^FO^fbS«&*iES{C8b^0-C 

u-^;i/©m%ii^cc «t 0 . Era d 3 2 •emtvmmr? 

tWt*ffttori>-5t*J8£9fflfi£&»). EP^d3 2 (c 
2 2 ) K*5(,^r^bT;un'yXA©S?|jA?:^cC^c£ 
^■C#-5>„ |5l«ltC. ERgd4 2 (c2 3) "Ctt. X5> 
^ll©^bH* s -H|^^i-rn«r^DSt©©. 

1 ©*iffi^-**ffli>TWkTii/rfyXA©fi9iii* 
tT^ 5 c £ #-et. iB»««-rti«: <t49ft7 ;u=f xa 
©««*t«. -rttt>%5>yA»«3i^tfc«{c»tf"r* 

03fei;*(51W^*a©ti^«:^>(,>-c:fe^-c««i>Sc<i;*s-c 

[0014] 

©^b^MifJS^-^^ffl^r h7^;<- ^ 
;U^©$ ^PJ»(iR»!*lg*-r i C £{C«t 0 . «£*©« 
J^MSa^tSO^ir* A:9^bRfi©8WCc «fc * ISJ 

m c i, v > yAiiw^ o ©raja%«^-r a c £ *ir # . 



5 

£©*«*»»«: j; o . i^±^8fj<*jifi^x^A©)x;^ 

(b. *f*;Wffl=F*©fi«*«:jllK-r4ci36*-C**. 
[0015] 

fgatt^Jfi^^-S^Sfi**©*^**-*-. fc/c 
m 1 fCtel^T, ^7>f I (11). :7"-5>*-Il (2 

i ) rss stifciBjaaie-^B. s^&Ai©sfi(His§ i 

( 1 2) . II ( 1 3) (C<fc 9 KM#1 3. 2 
3 £ Lr^bS I (14). II ( 2 4 ) ICfrti^tiAt) 
SftZ. CCT, «fbSI. II©3WfcSt£ 1 5 . 2 5« 
*ti*tiWfcjRSsp^lB|ftfflllB I (16). II (2 

6) tcA^sn. ^{t^-f>h%^»ytja*N'»^u 

— E, (17), /<-E, (2 7) ttf&MR&lttg83 

tli. *©«!1«R3 2»^>*atRS3 3KA*3 
n. «fb8I*6©*l£flL»9 ha, (t) (18).i 
3Kb3S2j{r>e>©«£ffi^y ha, (t) ( 2 8 ) ©{"Ift 
A>£iItRU 3 4©flSf-^!-ha (t) £UT 

[0016] ;X«C. C©B$£lJ t KfeWSttlf- dffil^ 
? h a ( t ) tt. I ©3§Hbf£MWftl?SfS I ( 1 

o i ) tu>*ri<omtmm&&rnmi (2 0 1 ) «c 

S^A^lSn. ffiE^-irffc"* ha (t) £, 
>*©«fb«I. IIWlHbtB^y! (t) (19). y 
, (t) (2 9) £©isj^&Bft#U WtMBftt* 
(Be, • (t) (102), e, ' (t) (202) i 
LT&*3£fbH I (14). II ( 2 4 ) K7 -< - hV« s» 
£3*lS„ Wil, 340ffif-$lAyha (t) 
£«WfcSW#PJJ£«'<> »ha, ( t ) (18). Rt>'^ 

^ ia, ( t ) (2 8) fi>ti«ist*te. mitmMzn 

[0017] JWe. *IMi*aKIl>5WI«Kfffc 
ill 4. 2 4©1ffe£0»£ig2tC7n-3-. H2 CCfcHT. W 
®»jffi[*{tS»7 ^-K7*9-K7 V A * 3 7 £ "7 
*7./JU*4 3£*ne>©Htfj3 8, 444 

£i/^*5#^fln^i3 9, an»sntfj4 0 

ss4i. wjeshwm 2 <tfln^tsm^4 o tomz®. 

m?Zmt&m&tii®&4 5. 4 6©9KbISMe 
, (t) ©¥*a«B-C*S'<-e, (4 8) ^ffite? 
fbSH^ffltftdilHlK4 7 . &tfCC4 0©7JDH!±l73y , 
( t ) £ 3 4©*!J5£f r -2^? h a ( t ) *65 0©f 

{b»«s smfa e , ( t ) *&z>m m&wmnA 9 



(4) #B3¥6-2 16 8 16 

6 

nn»4. c©«wb«ft©iitt»«5 o*j8ivc# 9 

-1'7*7-F7^^37, >7< 

4 3 © * v -TfiJffflMKfcHSr-r 5 C £ K J: 0 . 7 •< 
- K y ? 7 ^ ;U £ K *$ W S*iJSiS 0 ©eS8ic J: £#14 
«ftrt>«ftM&©fltttft:j: &49tt^t©nra«»ft-r s 

C £**?&. Mtc— *©^7>?-*^o^fcS©4HbT 
io ffi*©^5>^©WtS**iE««:ttflFL.r(,»ti 

[0018] &f£CC. *^^FSC©^ 0^14*0 8 (C 
^-f„ fc/ct, E„ /N„ «1 fcf? h^fc9©fl-5f:t.* 
;.U*"-E„ £*i#«2HHIN. ©Jfc4«*>U tff*R&i8 
ilS 1 2 8 k b i t / s e c . ** K » y'yfc&K) f „ 
= 100 Hz, E3ptfc$u = o . 94, yj-h'y*? 
-K$7 7l4 (Ts/2©lfflPB. TsBJ/>^S 
20 83) . y 4-}F*<9 9* V?fk2 (Ts©PJPi) . TD 
MA17l/-A12 8'»«l<Jk 
4^>^'JU©^frTfCtel^-C. Ji5TWS*Oft/l-> 

£L,T. «»-CKi!ifct>©-C*4. 3WtK£©¥ 

-rttto^Wt^-f > htC*»W*«jtR*MB*©fc©4 0 
30 ros. 

[ o o i 9 ] m 8 j: 9 . Mi»r^-rtse*©«wtaa8R^ 
tsnrosciAw. c©, m±^nmm^xf 

*W©IS±«WlJK6»@ttWCtel,»r fe*«W*SCtc J:4« 
0 *«tto*fflJtc5Jc*«ft»**» 6 ft 5 C £ {ZW h *^-C* 
S„ 

40 [0 02 0] 

[»9J©J»*] *»W©J:5«:. i:b$^tRL/c*lMfii4 

fflt>r±r ©*iJ5©S®M^bS{c*$w *s»<buat*llW- 

gCU. -e©^(b^MHIt»fii£l:b««it«L/c«S7 r -^ 

SSWr -S C £ tc J: 9 . t!t*©#i|S»jSM^<b?l©^*-C 
*^>A;^tK«©aiff«:J:4ra«l!Bm©WHt». y-f 

©WH*»ifcT ■5C£*it , ^2.£it(c. **W*SC«:J: 
**IS»fflfitHtS©A»ttiE8e«Ftti^b«ffi1*tt. 



(5) 

7 

»ttii»l»(c4sc»-c. *©*flM$14***tctt#-r*c 

f7u v 9WOb%>. io 
[04] ^©^fbm^cto^^^^jiw^f^^^ 

[05] Se*CD^t|SM(CJ;'9^'7>?-jljR?rtf^ ; 5^ 

[06] 8£*©^EftSHKI?^fiR * - 5/ :&5£tc 20 
[0 7] *^CC«t6^t^Wft»S[l?{t^SS?^ 

[0 8] *^(CJ:£WkMttmtJI9*{l:ftS0tea 

^-r!fti40-e#>3„ 

11.21 ^^>9-r>7-i- 

12.22 SffllSS 30 

13.23 Kft# 

14.24 mtm 

15.25 wm& 

16. 26 m<tmmw$}mtfMi®& 

17. 27 *Hkft£¥£HB 

18.28 ^bSW*©«IS« 

19.29 «¥f kStttfJ 

101. 201 ^bK^nims 

102. 202 9{kR£nei«ffl 



«I$KJ¥ 6-216816 
8 

1 0 3. 2 03 Sffl^JUfcfflg 

3 l gKkSR&ttftig 

3 2 77>?-ifiiRtjl*R 

3 3 :/5>^jl*RH 

3 4 fiJS-r- 9 

3 6 «?{bg§A;fr 

3 7 7 j - 7- h'7 h )V9 
3 8 7 -< - K7* 9- ^ )l9iHt) 

3 9 JraUg 

4 0 m&mttit> 

4 1 «SS 

4 2 SHbfftH;>J©ffiiEfiI 

4 3 ^^-hVN'-,^^^;!/^ 

44 ? j - FM, £7 a >\s9Bit) 

4 5 3HkK&tttHS8g 

4 6 4§Hbl8M 

4 7 «4kK£¥*9iftttHiaRS 

4 8 4NkSl&¥J&ifi 

4 9 4MkM&f$H-JMi: 

5 0 «fblUllftMr« 

5 1 £ v y#mWBi®98 

5 2 7 ^ - K-rJj, i»7 -/ ;> 7'ffJt#HfrfiI 

5 3 7^-F7*7-F7^W(Df ^MjSPfffl 

5 4 *« l^HMSS 

5 5 SlRtflB 

5 6 miRtm 
5 7 mtum 

b 1 1 flense© 1 (c*stf*«tti(£Wtt 

B 1 2 ftWH-gW>75>* 1 CC*»W44Wt«a«Ftt 

B2 1 fi£^^©^7>?-2tCte^S^bieM^ 

B2 2 ^Hj^<sr>-/7>^2K*>^-S^<b^M!m4 

ell, c21-c25 ^MigO&UZRfl 

c 1 2 jMJRMDEra 

c 1 3 7>#Agir>IH:R8 

d 1 1 ~ d 4 1 , d33, d43 iRS&KJS 

d 1 2 - d 4 2 #Stfct*ai§ 

Dl ^^{CfcW&WJt-?-*^ 

d 2 *ib*3Sk:*j w zmn?- *nm 

t 1 ~t 4 h U-->^fiJ 



«pB?i¥6-2 16 8 16 



imi) 



/7 I 

,7 



12 



~<0 



14 



102 



mtnm i 



a(0 



101 



15— ei(t) 
V 



u(0 



16 v 






17— 
> 


E. 


31- 






■ ) 

27- 




26 

\ 





32 



33 




34 

^(0 



[02] 



36 



37 



42 o 



a(t) 



7*- K7* 7- KUf 



38 



*o y.(0 



41 



nee 



A 40 



53 



34 n&r- 9 



42 



43 



7-f - KV<v* 
7 * 



44 



52 



39 



40 y<(0 42 



9 v 



50 



a(t) 



51 



46 



e'i(t)syi(t) -'aCO 



49 



34 PJ^-F*- 9 a^(t) 



^45 



&<t) 



47 



E7=^X |c{t.kT s )| 2 

j k-0 



it«S3i- 



(7) 



!&gpP6-2 16 8 16 



~?7 Vf- I 

11 



12 



13 



14 



18 ai(t) 



103 



R, 104 



54 



21 



203 



Ri 204 



55 



24 





— 


mm i 





28 a 2 (t) 



33, 
J— 



22 



a (0 34 



[04] 



7? >f- 1 

11 



21 



12 

S 




^ i4 


s« mm 









15 



16. 



26. 



18 a t (t) 



e,(t) 



mt&m 



17 



27 



28 



24 



33 



a(t) 



34 



56 8tttit« 



^31 



« (» - 



(8) 



&ffi¥-6~2 16 8 16 



36 



37 



7 4 — K 7 * 7 - K "7 <f A- # 



38 



53 



51. 



15] 

42? tax 



3i(t) 



41 



40 



52 39 yi (t) 



e;(t) 



57 



43 



42 



7 4- V/<V ? 74 



40 42 



ai(t) 



*&.'JJ 15188 



47. 



45 



46 &(t) 



El = i-X |e(t-kT,)j 2 
Nit = o 



4? 



44 



>- 
Q_ 

8 

ill 
CD 

3 



[06] 



CO 
LU 
CD 




-f?>1-l Bll 



^fc^-**?!! Dl 



75Vf I B2l 



/ 



*h 12 



d2l »r» — ftfiUXS <E2 



5 



4 * r 

• v 

(9) 16 8 16 




r*>i-i -r^^xtaf? r^^itm 



TDMA 




5 10 15 20 25 30 35 40 



Eb/No 



/ 



/ 

/ 



